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dency to disintegrate by slacking, gives the results 
of experiments from which it appears that coal of 
the kind tested (Illinois) rapidly reduces in size 
of lump with time. The change in calorific value 
was in all cases less than 2 per cent., and in one 
sample only o'38 per cent. A number of other 
papers make up the volume, among which are 
nitric acid manufacture and sewage disposal. 

(4) On this sheet, measuring 40 x 30 inches, Mr. 
Marsh has plotted diagrams for designing and 
checking members of reinforced concrete under 
direct compression, according to the rules 
laid down in the second report of the 
joint Committee appointed by the Royal Insti¬ 
tute of British Architects and the London County 
Council draft regulations. By means of the 
diagrams, it is possible to design the column or 
strut for a total load with an assigned ratio of 
longitudinal reinforcement, and to obtain the 
appropriate hoop reinforcement. The diagrams 
will thus prove valuable for engineers designing 
compression members in reinforced concrete, and 
the only criticism that might be made would be 
the somewhat bulky form of the sheet. As the 
results of using the diagram would be in 
accordance with the above regulations, its utility 
ought to be quickly recognised by busy engineers. 

(5) The introduction of electric and electro¬ 
pneumatic signalling arrangements on railways 
has given rise to a special branch of engineering, 
and it is to the engineers and students engaged 
in that department that Mr. Lewis addresses this 
volume. It will not appeal to engineers generally, 
though there is much ingenuity displayed in the 
design of modern signal systems which would 
attract a man with a mechanical turn of mind. 
The book is illustrated by excellent drawings, and 
the descriptive matter is well chosen. The author 
is lecturer on railway signalling at the Glasgow 
and West of Scotland Technical College, and is 
on the staff of the Caledonian Railway. 

KA 1 NOZOIC STRATIGRAPHY. 

Traite de Geologic. By Prof. E. Haug. II., Les 
Periodes geologiques. Fascicule 3. Pp. iv + 
1397-2024. (Paris: Armand Colin, 1908- 
1911.) Price 11 francs. 

HE third fascicule of Prof. Haug’s “Traite 
de Geologie ” completes this valuable text¬ 
book with an account of the post-Cretaceous 
formations. The author’s treatment of the sub¬ 
ject, as in the previous parts, is marked by the 
special importance given to the varying bathy¬ 
metric conditions under which different parts and 
areas of a formation have been laid down. The 
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present volume is also of interest as it presents a 
modern French classification of the post-Cre¬ 
taceous rocks. Prof. Haug does not use the 
term Kainozoic, and does not adopt any one term 
for these formations. He divides the post- 
Cretaceous time into three eras : the Nummulitic, 
the Neogene, and the Quaternary. He has aban¬ 
doned the generally accepted five periods, and 
rejects Lyell’s nomenclature altogether. British 
geologists will probably not follow this course 
unless the reasons for the change are quite con¬ 
vincing. 

The Nummulitic and the Neogene are grouped 
together by Prof. Haug as the Tertiary, and both 
its lower and upper limits are ill-defined. He 
includes the Montian in his Nummulitic, and he 
explains its rich fauna of Cretaceous bryozoa and 
brachiopoda in the Tuffeau de Ciply as fossils 
derived from older limestones. As the Danian is 
left in the Cretaceous, the author admits an im¬ 
perceptible stratigraphical boundary between the 
Cretaceous and the Nummulitic, in spite of the 
sudden change of fauna. Both the two divisions 
which Prof. Haug refers to the Tertiary he divides 
into three sections. His Eo-Nummulitic includes 
the Montian, with the Thanetian and the Lon- 
donian, of which the typical deposits are the 
Lower London Tertiaries. The Meso-Nummulitic 
ranges from the Lutetian to the Ludian, the sec¬ 
tion above the Barton clay. He rejects the 
Priabonian as a widespread horizon, and appears, 
on p. 1475, to limit it to the Alps, though he sub¬ 
sequently accepts it in North Africa; and its 
presence with other Nummulitic rocks in 
Cyrenaica, as shown since the publication of the 
volume, renders necessary the alteration of the 
statement (p. 1503) that there is no vestige of the 
Nummulitic sea between Egypt and Tunisia. The 
Neo-Nummulitic is practically the Lower Oligo- 
cene, and Prof. Haug quotes Tongrian and Oligo- 
cene as synonyms. 

The three sections of the Nummulitic are sub¬ 
divided into ten divisions, and the author con¬ 
veniently gives the founder, etymology, and date 
of the name of each. The classification of the 
Nummulitic is based mainly on the foraminifera, 
and though Prof. Haug remarks that it may 
appear somewhat paradoxical to attach such 
weight to these primitive organisms, they are cer¬ 
tainly among the most convenient fossils in the 
correlation of the Lower Kainozoic horizons. 

The Neogene group Prof. Haug divides into 
three sections, and owing to the great import¬ 
ance of their representatives in the Mediterranean 
area, he calls them the Eo-Mediterranean, Meso- 
Mediterranean, and Neo-Mediterranean (p. 1607). 
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The Neogene includes the Aquitanian, which is 
often regarded as the Upper Oligocene, and ranges 
upward to include the Astian. 

The strongest argument in support of Prof. 
Haug’s dismemberment and abandonment of the 
Oligocene is derived from the importance of the 
Aquitanian transgression, whereby the marine 
rocks of that epoch advanced upon the land in 
many parts of Europe as well as in the Indian 
and Pacific Oceans. The transgression was, how¬ 
ever, as the author admits, incomplete in the 
typical Aquitanian area, and the Burdigalian 
transgression was also of such great importance 
that there is much to be said for making it the 
separation between the Upper and Lower 
Kainozoic. 

The post-Neogene deposits Prof. Haug groups 
together as the Quaternary, the name proposed 
by Desnoyers in 1829. He rejects Lyell’s term 
Pleistocene on the ground that it is not 
euphonious, and “tout a fait” incorrect. But is 
Quaternary any better in these respects? 
Quaternarius means “ consisting of four ” or 
“containing four,” as it is defined, for example, 
in Lewis and Short’s “Latin Dictionary.” The 
term is correctly employed in quaternion and in 
quaternary compounds, but not for the name of 
a fourth division of geological time. Should it 
not be Quartary? The term Pleistocene would 
certainly not be suitable for Prof. Haug’s 
Quaternary group, which includes the Sicilian or 
L-pper Pliocene of Calabria and Sicily, and also 
the Norwich Crag. The absorption of the Upper 
Pliocene in the Quaternary throws doubt on the 
advisability of separating that group from the 
Tertiary, and both may be conveniently combined 
as the Kainozoic. 

The account of the Quaternary is mainlv 
devoted to the Glacial period. Prof. Haug 
accepts a frequent repetition of interglacial 
periods, but makes no reference to Lamplugh’s 
arguments against them. As in the earlier 
volumes the references to British authorities are 
scanty; thus in the accounts of the British Eocene 
deposits but few authorities are referred to, and 
the latest is a paper of 1891. The cause of the 
great glacial development is considered in a very 
interesting discussion. The author is obviously 
attracted by the possibility of explaining the glacia¬ 
tion of north-western Europe and eastern America 
by changes in the distribution of land and water, 
and by the refrigeration of the coasts of Europe 
when the North Atlantic continent had been suffi¬ 
ciently broken up to admit the Arctic waters. 
Prof. Haug has done good service to geology by 
his very suggestive and original treatise. 

J. \V. G. 


ANALYTICAL CHEMISTRY. 

(1) An Introduction to Quantitative Analysis. By 
Dr. S. J. M. Auld. Pp. x+215. (London: 
Methuen and Co., Ltd., 1912.) Price 55. 
(Text-books of Science.) 

(2) Volumetric Analysis for Students of Pharma¬ 
ceutical and general Chemistry. By Charles H. 
Hampshire. Pp. vii+104. (London: J. and 
A. Churchill, 1912.) Price 3s. 6 d. net. 

(3) Water Analysis for Sanitary and Technical 
Purposes. By Herbert B. Stocks. Pp. viii+ 
136. (London: Charles Griffin and Co., Ltd., 
1912.) Price 4s. 6 d. net. (Griffin’s Techno¬ 
logical Handbooks.) 

(4) Qualitative Organic Analysis. By F. B. Thole. 
With an introduction by Dr. A. E. Dunstan. 
Pp. x + 68. (London: Methuen and Co., Ltd., 
1912.) Price is. 6 d. (Text-books of Science.) 

(5) Methods of Air Analysts. By Dr. J. S. 
Haldane, F.R.S. Pp. x+130. (London: 
Charles Griffin and Co., Ltd., 1912.) Price 5s. 
net. (Griffin’s Scientific Text-books.) 

ENT-BOOKS of analytical chemistry may be 
divided into two classes, that is, those that 
treat more or less completely of the subject -with 
which they deal, and those that aim at making a 
judicious selection of work that will serve to 
ground the student in the principles of the subject, 
and give him such practical experience as circum¬ 
stances will allow'. (1), (2), and (4) of the above 
volumes belong to the second section. The number 
of elementary text-books already provided for the 
student of chemistry is so great that one is quite 
justified in asking why they should be added to. 
Among the reasons given, most of which are un¬ 
worthy, there is one that deserves more attention 
than it receives. Some authors seem to think 
that each new edition of their book must be larger 
than the preceding, and so the volume gradually 
grow's until it is much too large for the purpose 
for which it w'as intended—too bulky, too ex¬ 
pensive, and too inclusive. 

This, perhaps, is justification for the publica¬ 
tion of Dr. Auld’s book (1). We think that 
even he inclines to cover too w r ide a ground in 
his two hundred pages, because it is better for 
a student to learn a little well than to con¬ 
cern himself in a perfunctory manner with a 
great deal. When such a space as this includes 
introductory matter, volumetric analysis, gas 
analysis, gravimetric analysis, separations, the 
analysis of sundry minerals, water analysis, and 
the estimation of equivalent weights and vapour 
densities, many operations must be merely in¬ 
dicated, with the result that the student has not 
a description of w'hat he wants in his own book 
for study. The international atomic weights are 
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